Summary. Holstein heifers (18 pregnant, 12 inseminated but non-pregnant, and 17 cyclic) were studied during the first 18 days after oestrus. Jugular vein plasma progesterone concentrations were significantly (P < 0\m=.\05) higher in pregnant than in non-pregnant and cyclic animals between Days 10 and 18. Jugular oestradiol concentrations were also higher in pregnant than in cyclic animals between Days 6 and 16 (P < 0\m=.\05). No differences were found among the three groups in jugular LH levels during Days 1\p=n-\18.Ovarian and uterine vein progesterone and oestradiol concentrations suggested that the elevated peripheral plasma concentrations of these steroids in pregnant animals were due mainly to increased ovarian production, but the embryo itself may have contributed to the oestradiol levels found at Day 17.
Introduction
Little is known of the mechanism(s) by which the presence of an embryo in the uterus causes corpus luteum maintenance during early pregnancy in the cow. Plasma progesterone concentrations decune in the cyclic cow at Days [17] [18] (Hansel & Echternkamp, 1972) and luteal tissue is reported to lose the abiUty to respond to LH (luteinizing hormone) added in vitro at about Day 17 (Armstrong & Black, 1966) . The embryo therefore appears to signal its presence and cause corpus luteum maintenance at Day 17 or 18. Whether this is accomplished by a direct luteotrophic mechanism of fetal origin, by inactivation of a luteolytic mechanism, or both, remains to be determined. Kindahl, Edqvist, Bane & Granström (1976) suggested that pregnancy in the cow may be maintained by inhibition of luteolysis. Luteolysis in the cyclic cow is often assumed to be due to a local luteolytic action of prostaglandin (PG) F-2ct of uterine origin. However, Hansel & Fortune (1977) 
Assays
Hormones. Methods for determining LH, progesterone, oestradiol, testosterone, PGF and lipoprotein lipase were as previously described (Niswender, Reichert, Midgley & Nalbandov, 1969; Jaffe, Behrman & Parker, 1973; Shemesh, Bensadoun & Hansel, 1976; Fortune & Eppig, 1979) 2-9 ± 0-5 5-3 ± 0-9* 3-6 ± 0-9
Ovarian vein (ng/ml) 5-l±0-3 § 3-9 ±0-3 Unincubated (pg/g) 27-2 ± 5-8 48-9 ± 8-6* 38-1 ± 5-8 Incubated^g/g) 32-2 ± 5-9 66-5 ± 9-3* 51-5 ± 6-5* Corpus luteum weights were higher in pregnant than in non-pregnant animals (P < 0-05 for combined data of Groups 1 and 3). At Day 18, luteal tissue progesterone concentrations were higher (P < 0-06) in unincubated tissue of Group 2 than Group 1 animals (P < 0-05). Total progesterone concentration was also highest in Group 2 animals. Progesterone concentration (tissue plus medium) was greater (P < 0-05) for Group 2 than for Group 1 animals when corpora lutea were incubated alone, incubated with LH or incubated with arachidonic acid (Table 2) . However, the amounts of progesterone synthesized in response to added LH (obtained by subtracting the value for tissue incubated alone from that for tissue incubated with LH) were nearly identical for the three groups (14-6 + 3-2, 17-5 ± 4-5 and 13-0 ± 4-2 µg/g). For Group 1 animals, corpus luteum weights and jugular plasma progesterone!concentrations found at the time the corpora lutea were removed were highly correlated (r = 0·\82, < 0-01). Progesterone synthesis by tissues incubated alone and incubated with LH weie also correlated for these animals (r = 0-85, < 0-01). Most of the characteristics of luteal tissue from Group 3 animals were intermediate between those of luteal tissue from animals in Groups 1 and 2 (Table 2) . Moreover, progesterone synthesis in these tissues, when incubated alone or incubated with LH, was about equal to that for tissues of Group 2 and higher than in tissues of Group 1 (P < 005). (Table 5 ) tended to be higher in plasma collected from aU four sites from Group 1 animals than in plasma coUected from Group 2 animals, none of these differences was statistically significant. Total arachidonic acid concentrations were extremely high (3-0 mg/g tissue) in luteal tissues from both pregnant and cyclic animals. The free acid concentration was higher (P < 0-05) in luteal tissues from cyclic than pregnant animals. Most of the arachidonic acid was in the phospholipid fraction and the data suggest that the increased free acid in luteal tissue of the cyclic animals could have 119-3 ± 13-1 332-2 ± 15-6 1-5 ± 0-4 3-8 ± 0-3 456-7 ±25-6 125-6 ± 12-2 355-3 ± 17-7
1-2 ± 0-3 3-5 ± 0-4 485-6 ±26-6 Bulman & Lamming (1978) and those of Henricks, Lamond, Hill & Dickey (1975) . The corpus luteum of the cow is not 'rescued' by a feto-placental luteotrophin, as it is in primates (Neill, Johansson & KnobU, 1969) . Rather, it appears to be stimulated by a factor or factors associated with the presence of an embryo at a time well before the onset of luteolysis in normal cyclic animals. The existence of a fetal luteotrophin is implied. Shemesh, Milaguir, Sarah & Ayalon (1979) (Ford, Chenault & Echternkamp, 1979) , the lower concentration of PGF found in uterine vein blood of pregnant than cycUc animals may represent a dilution effect.
The extremely high concentration of arachidonic acid in luteal tissue (Table 5 ) and the ability of luteal tissue to convert arachidonic acid to PGF (Table 3) suggest that products of the arachidonic acid cascade, produced within or accumulated by the corpus luteum, may play important regulatory roles. This suggestion is further supported by the finding that luteal tissue concentrations of free arachidonic acid were higher (P < 0-05) in Day 18 corpora lutea of cyclic than of pregnant animals.
